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FIG. 2 



START 



TRANSMIT AT LEAST ONE OF A CODED ULTRAWIDE BAND PULSE 
WITH TIME BAND WIDTH PRODUCT GREATER THAN 1 



RECEIVE AT LEAST ONE BACKSCATTERED ECHO OF THE PULSE 
ALONG THE SAME BEAM PATH 



TRANSMIT AT LEAST ONE PHASE INVERTED VERSION OF THE 
PULSE ALONG THE SAME BEAM PATH 



RECEIVE AT LEAST ONE BACKSCATTERED ECHO OF THE PHASE 
INVERTED VERSION OF THE PULSE ALONG THE SAME BEAM PATH 



COHERENTLY SUMMING THE AT LEAST ONE BACKSCATTERED 
ECHO OF THE PULSE AND THE AT LEAST ONE BACKSCATTERED 
ECHO OF THE PHASE INVERTED VERSION OF THE PULSE 



END 
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FIG. 3 



START 



TRANSMIT AT LEAST ONE OF A CODED ULTRAWIDE BAND PULSE 
WITH TIME BAND WIDTH PRODUCT GREATER THAN 1 



RECEIVE AT LEAST TWO BACKSCATTERED ECHOES OF THE PULSE 
ALONG THE LEFT AND RIGHT SIDES OF THE TRANSMIT BEAM PATH 



TRANSMIT AT LEAST ONE PHASE INVERTED VERSION OF THE 
PULSE ALONG THE SAME TRANSMIT BEAM PATH 



RECEIVE AT LEAST TWO BACKSCATTERED ECHOES OF THE PHASE 
INVERTED VERSION OF THE PULSE ALONG THE LEFT AND RIGHT 
SIDES OF THE TRANSMIT BEAM PATH 



COHERENTLY SUMMING THE AT LEAST TWO BACKSCATTERED 
ECHOES OF THE PULSE AND THE AT LEAST TWO BACKSCATTERED 
ECHOES OF THE PHASE INVERTED VERSION OF THE PULSE 



C \ 

END 
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FIG. 4 



START ^ 



TRANSMIT AT LEAST ONE OF A CODED ULTRAWIDE BAND PULSE 
WITH TIME BAND WIDTH PRODUCT GREATER THAN 1 



RECEIVE AT LEAST ONE BACKSCATTERED ECHO OF THE PULSE 
ALONG THE SAME BEAM PATH 

i ~ 

TRANSMIT AT LEAST ONE PHASE INVERTED VERSION OF THE PULSE 
ALONG A SPATIALLY ADJACENT OR NEIGHBOURED BEAM PATH 



RECEIVE AT LEAST ONE BACKSCATTERED ECHO OF THE PHASE 
INVERTED VERSION OF THE PULSE ALONG THE NEIGHBOURED 

BEAM PATH 

1 

COHERENTLY SUMMING THE AT LEAST ONE BACKSCATTERED 
ECHO OF THE PULSE AND THE AT LEAST ONE BACKSCATTERED 
ECHO OF THE PHASE INVERTED VERSION OF THE PULSE FORMING 
A NEW BACKSCATTERED ECHO BEAM IN THE MIDDLE OF THE TWO 

NEIGHBOURING BEAM PATHS 
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FIG. 5 



START 



TRANSMIT AT LEAST TWO CODED ULTRAWIDE BAND PULSES WITH 
TIME BAND WIDTH PRODUCT GREATER THAN 1 ALONG TWO 
SEPARATE BEAM PATHS 

1 

RECEIVE AT LEAST TWO BACKSCATTERED ECHOES OF THE TWO 
PULSES ALONG THE TWO SEPARATE BEAM PATHS 



TRANSMIT TWO PHASE INVERTED VERSION OF THE TWO PULSES 
ALONG THE SAME TWO SEPARATE BEAM PATHS 



RECEIVE AT LEAST TWO BACKSCATTERED ECHOES OF THE PHASE 
INVERTED VERSION OF THE CODED PULSES ALONG THE TWO 
SEPARATED BEAM PATHS 

t 

COHERENTLY SUMMING THE AT LEAST TWO BACKSCATTERED 
ECHOES OF THE PULSES AND THE AT LEAST TWO BACKSCATTERED 
ECHOES OF THE PHASE INVERTED VERSION OF THE CODED PULSES 

I 
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FIG. 6 

Spectrum of the Ultra-wide band pulse and a regular pulse with 
the same time duration and center frequency 

A 610 




Frequency, In MHz 

Probe 

Spectrum of Ultra-wide band design 

Spectrum of the regular pulse with same time duration 
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FIG. 10 



Attenuation effect on the Ultra-wide band transmitted signal 




transmitted wave at 0cm 



transmitted wave at 6cm 



transmitted wave at 10cm 



-X- 

6 



7 



1- 

8 



Time, in seconds xlO" 



r6 



